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1. INTRODUCTION

This writing is contindatia of the Phase 1 Report of the Ground
Slide Airdrop Study, ER-384l. AAI has performed this study under Contract
No. DA-19-129-AMC-337(N) from the U. S. Army Natick Laboratories. The
specific object of this report is to present the findings of the Exploratory
Test Phase, Phase II, aud compare these actual findings to those predicted
by the analysis presented in the Study Phase, Phase I. Alsc includcd in
this report are all changes, deletions, and revisicns to be incorporated
in the preliminary design specifications of the Phase I report.

The actual findings were acquired from tests performed at Fort
Bragg, North Carolina. These tests were conducted by AAL in conjunction
with the U, S, Army Field Test Team. The test description and test program
is explained in the Report of Exploratory Test Program, ER-4356., Figures I,
2, 3, 4, and 5 show a typical drop sequence from an actual test. Table 1 lists

tests with the associated test conditious.
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TEST SC
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Uneven, soft surface
4 [§ 85 005 9 4500 3950 22 60
- Maximum Extraction 5 U §0 005 9 2000 1850 15 60
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Extractior Point 7 v 90 005 9 4500 3789 22 60
Misaligned
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Combination of =7 & #38 9 v 90 005 9 4500 3780 22 60 ~
Extraction Point 10 r 85 035 9 4500 3780 22 60"
Misaligned
Less Severe #10 11 U 80 005 9 4500 3780 22 60
Repeat of =1 12 S 20 003 9 4590 3780 22 60
Ex.rerme Forward End 13 v 90 005 9 4500 3780 22 €0
bown Condition
Extreme Aft End 14 v 100 005 o 4500 3780 22 69
Down: Condition
Repeat of #7 15 v 30 003 3 4500 3780 22

60




~ rrv————— i

D-6a
REPORT NO. ER-384]

PAGE NO.

TABLE 1
TEST SCHEDULE

(M) (unie ® poom)sdLy
(V) (unye yre)waoyield

(*Rap) Suypeoy

auoz doaq

(*32q)

Suipeay puim

%}

(R10ux)
IO0TOIA PUTM

(33) wipiM
v8xe)

(33) droH
o8aen

(31) Wa8uo

o)

(*ut) osuelsyq J
.”VQU

(*uy) odumysiq )
‘00

(*ur) 2ouersyq p
*O'D

(*u1) adue3isyqg D
Juiod uwollInealxy
(*up) aourisIq q
JULod unilovaINg
(*uy) aoumisiq T
Jurod uorjlovaIxyg
(13) 9oumsiq
uorIONIING

(33) yatueg

UoysudIIXY 1081y

(33)

218 23Iny)

300 030

8

54

030

005 A

180

005

290

~r
[al

005

8-10 230

5

-1

005

80

7.5 2.8

25.0

005

5 11-14 <0

7.5 2.3

24.0

5.0

~Y
la)]

130 005

10

5.0

1.0

1€ 005 W

16

uy

00

265

[YhY

[a)

10.2

5.00

~r
[%a

<

005
005

S0

330

3-6
6-Y

~r
[Ta]

10

3.0

005

3

7-11

7.5 2.3

24.0

-10

o)
(=29




A

iNcC

PAGE NO. D-7
REPORT NO. ER-3841

L AIRCRAFT ARMAMENTS, Inc. SR R

1I. PRESENTATION OF RESULTS
A. Geaeral

The results of the test program and the corresponding computer
analysis for each test are presented in this section. These results are
presented, for ease of handling, in three phases, i.e., Extractican and Tip-off,
Descent, and Ground Impact.

In each case the actual test conditions were used as inputs
to the computer program and the computed values of velocity, time, distance,
etc. are compared with the actual values. In general, the tests values and
the computed values are in <lose agreement. The discrepancies that do occur
can be attributed to (1) the inability of the equations of motion to account
for all actual happenings such as initial cargo jerk due to restraint strap
break and cargo angular acceleration after tip-off induced by aircraft pitching
and (2) the inability to select the inputs for the computer with a high degree
of accuracy.

Drop No. 2 will not be presented because of camera failure.

B. Extraction Phase
The time-displacement recorder was used to monitor the rel:tive
velocity of the cargo with respect to the aircraft, during the extraction phase.
The data obtained was reduced to velocity-versus-time curves. Figures 6 through
19 show plots comparing tiiese actual curves to the curves predicted by the
computer analysis. Dro, Nos. 1, 4 and 7 are incomplete due to lack of test

data.
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As can be secen, the slopes of these curves are quite similar
which indicates the actual "g'" loads are close to the predicted, however, the
amplitudes for a given time are noticeably different. This is one of the
cases indicated earlier when the equations of motion are not capable of pre-
dic;ing actual occurrences. The computer equations assume a rigid non-flexible
member between the load and the parachute; thus, theoretically, the load is
subjected to the exact force-time output of the parachute which decays
proportionally to the decay of the V2 term. This results in a velocity-time
curve which is relatively smooth as shown in the figuares. However, in the real
case the connecting member, being nylon webbing, is quite flexible and can store
some cnergy prior to load movement. Therefore, at load movement, which is some
predctermined time during the inflation period, thé load is subjected to force
levels for a short time that are higher than predicted. This gives a cargo
jerk whiéh results in an initial steep slope on the velocity-time curve with a

lavger amplitude than would be obtained for the theoretical case.

C. Descent Phasc
Cargo motion during the desccnt phase was recorded by high-speed
motion picture cameras. The film was then reduced using a motion analyzer
to various useful curves. Plots were made of cach individual test showing the
actual curve and the curve predicted by the computer. All curves start at the
veginning of che descent phase and run to ground impact. Figures 20 through 33
- 'esent the plots of cargo altitude versus horizontal travel. Plots of Drops

No. 1, 3, 8 and 11 are incomplcte due to the inability to acquirc sufficient

film data.
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A sceond curve was generated from the data obtained un. ecach
test., 7This curve was a plot of horizontal travel versus descent time,
Comparative curves were ohtained from the computer analysis and arc shown
in Figures 34-47.  Again Drop No. 1, 3, 8 and 11 are incomplete due to

lack of data.
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The third plot used in comparing the computcer analysis against
actual tests is shown below in Figures 48 through 61, These are plots of cargo
pitch argle versus descent time. Drops Nos. 1, 3, 8 and 11 are not complete
because sufficient data was not acquired from these tests.

In several of the tests, as shown by the curves, the actual
cargo pitch angle is quite different from the predicted angle. 1In the tests the
aircraft is pitching, due to turbulence and aircraft instability and this
induces some angular acceleration to the cargo. One assuption in the computer
equatione is that the aircraft does not change pitch angle during extraction.

In figures 76 through B89 cargo pitch angle was plotted versus
drop altitude. In these curves the effect of zircraft induced angular

acceleration can also be observed.
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In Figures 76 through 89 plots of pr-dicted cargo horizoutal
veloc .ty versus descent time are given Due to the inaccuracies of yraphically
Integrating distance-versus-time data, the actucl velocity-versus-time plots
are nt given since the comparison would be =iisleading. However, since such
cluse agreement was witnessed between the zctuasl and pred.cted curves of
horizontal travel versus descent time, i1t can e stated that the actual curves

of herizontal velocity versus descent time will oe .n close agreement with the

predicted curves.
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D, Impact Phase
The equations for this phase are nmuch less descriptive of the
actual motion than are the e¢quations for the drop phase. Too many
variables are not and cannot be considered in the (omputer program, The
slide length seems to be the only method of comparing the coemputer analvsis
against the actuval occurrence for the impact phase. Below is a tabulation

of slide lengths,

. . Slide Lenzth
Test No N
— Actual Computer
l.oad .
L. Gverturn tHe.8
3. 65 73.32
4. 60 102,08
5. 80 90,67
6. 90 138.85
Load R
7. Overturn 105.23
8. 72 77.07
9. 60 76,56
l.oad <,
10. Overturn 10-.39
11. 90 117.65
12, 90 155.238
13. 110 131.29
14, 110 100,61
15. 160 8b.76

A value for the coefficient of friction was extrewiv difitcult

to select. Beiow is a list of variables that e:fcet tre Ccoresficent of

friction,

1. Impact Zone Terrain
2. Impact Zone Vegatatiuon
3. Impact Zone Moisture Content

L)

INC
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Impact Zone Hardness

4~

5. Impact Zone Material

6. Load Platfora Material

7. Load Impact Angle.

The ianstantaneous value of the coefficient of friction changes
all along the slide path in the actual situation., Whereas, the computer
assunies the instantaneous covefficient value is equal to the Average
value. With this though that the exact coefficient of friction value
is nearly impossible to obtain, one can say that the two comparative

sliJde lengths are in close agreemeit.
g s
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111. COMPUTER PROGRAM
A. General
When the computer program was set up for use on AAIl's computer
it was necessary to rewrite the program in three distinct separate phases
due to the size of AAl's computer. The new program along with its ipputs is
presented in this gsection. Alsc included is a listiny of the numerical values
of the input as obtained from the test program.
B. Nomenclature
Presented below is the program input nemenclature. 1t was felt
that clarification was necded as far as defining the coordinate system of

each individual computer input.

Nomenc lature Units Definition
t0 sec Extraction start time
io degrees Initial yaw angle of cargo in ground

fixed frame of reference

r, feet x component of distance from wind fixed
o frame of reference to cargo c.g.
T feet y component of distance frem wind fixed
Yo frame of refererce to carze c.g.
T ft/sec dr
X *
N 0
dt
r ft/sec dr
y y
o )
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Yomenclature Units Definition
Ly feet y component from parachute C.G. to

Q

L.
)

feet

it/sec

ft/sec

degree

degree

degree

feet

feet

feet

second
second
second

feet

feet

extraction point in ground fixed
frame of reference.

z component from parachute C.G. to
extraction point in ground fixed
frame of reference.

dL
y

dt

d Lz
Q

dt

O

Pitch angle of aircraft in ground f{ixed
frame of refe.ence

Roll angle of aircraft in ground fixed
frame of reference

Yaw angle of aircraft in ground fixed
frame of reference

x distance from ground fixed frame of
reference to aircraft C.G.

y distance from ground fixed frame of
reference to aircraft C.G.

z distance from ground fired frame of
reference to aircraft C.G.

Time increment for exztraction phase
Time increment for tip-oif phase
Time increment for descent phasc

x distance from cargo c.g. to extraction
peint in cargo frame of reference

y distance from carge c.g. to extraction
point in cargo frame of reference
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wonenclatare Laits Definition
< feet z distance f.oom cargo ¢.g. to entraction
point in carg» frane of reference.
d feet x distance fron cacgo c.g. to center of
the olatform {loor in cargo frame of
r -fe ence
e feet y distance [rom cargo c.g. to ceater of
the placfora floor in cargo irame of
reference
{ ieet z distance from cargo c.g. to center of
the platform f{lour in cargo irame of
reference
n feet z distance from aircraf c.g. to reaction
point in aircraft irame of reference
"t slugs Mass of cargo
M slugs Mass of parachute
2 . . -
I slugs-ft M-ment of inertia of the cargo about
oY . -
- its x axis
2 . .
1 v slug-ft= Moment of inertia of the cargo about
y , - .
- its y axis
*
2 . .
127 slug-ft Moment of inertia of the cargoe about
) its z axis
v ft/sec x component of wind velocity in the
- ground fixed frame of reference
Vv ft/sec y component of wind velocity in the
. ground fixed frame of reference
v ft/sec z component of wind velocity in the
. ground fixed fra=we of reierence
vax ft/sec % component of aircrait velocity in
. the wind fized {rame of reference
Vv ft/sec v component ~f aircraft velocity in

tiwe wind fixed fra-ne f reference
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Units Definition

ft/sec z component of aircraft velocity in
the wind fixed frame o reference

feet X component irom cargo c.g. position,
before extraction, to the tip of the
aircraft ramp in the aircraft frame
of reference.

feet Half length of platform

slug/it. rad.

slug/ft.

stug/ft. rad.

feet

fe2

ft.

slug/ft3

Slope of the KL versus : (angle of attach)
curve

Cargo drag factor with =0

it

Slope of KD versus . curve

Aititude test for descent phase

Product of drag coefficient and inflated
parachute drag area

Skirt diameter of inflated parachute
Xumber of parachutes used

Cluster factor

Air density at the extraction altitude
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IMPACT PHASE INPUT NOMENCLATURE

x
-1
k-3
i%; Nomenclature Units Definition
e, second starting time
Lt second time increment for numerical intecration
X feet X component of carge position in
)

ground fixed frame of reference

X ft/sec ( d:
° 2
dt ‘o
S radians Pitch angle of cargo in ground fixed
o
frame of -eference
. d,A
. rad/sec (=)
o dt "o
L feet X component of pa.achute line
x . .
o length in ground fixed {rame of
reference
d Lx
L. ft/sec =)
X dt o
o)
Vo ft/sec X component of wind velocity in
ground fixed frame of reference
Vz ft/sec Z component of vind velecity in
ground fixed frazwe ¢f{ reference
ALT feet Z component from aircraft C.G. to
groind {ixed f{rane of reference
Kll feet X coaponent from cargo C.¢. to attaciment
point of external decelerator in cargoe
frame of refereace
K feet Z coraponent from carge C.(. U attacanent
13 point of external decelecator 1n cargo
frame of reference
a feet X component from carge (8. t ext faction
point on cargoe frda~ie of Tolerence
C. feet Z compoenent prom cara C.CG. to extraction

point in carg: frane ot retfercince
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Units Definition

feat X component from cargo C.G. to platfornm
centerline in cargo frauwe »f reference

feet Z component from cargo C.G. to platform
floor in cargo frame of reference

feet hal{ length of the platform

slug-ft2 Moment of inertia of (he carge about
its y axis

slug/ft Parachute draf factor

slugs mass of cargo

slugs mass of parachute
Case number

radians critical pitch angle for which pitch
will occur

feet inflated parachute diameter
coefficient of friction

feet line length

ft/sec vertical impact velocity

2 d?
X
ft/sec ( - )
(8]
dt
pounds magnitude of external {orce
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C. Computer Program and Imputs

’

Several changes were made in the original computer program,

Below is a listing of all four phases of the revised program,




-BA

AVINC

i1 11}
80840
09008
80089
8GcCe
fqaoe
20403
8GG0G
ed008
88900
88009
80068
ARGES
AAQAD
LLT Y1)
RA0O0
LLLT I
60808
08000
00908
0008
LLLTT:
ANNOD
ANRGOO
ANQO0O0
00080
08080
80000
98000
300098
280000
00000
00000
00000
60000
890000
00000
00008
00ca0
00000
00000
80000
00000
¢0000
¢es000
28000
8c000
29000
08000
#0090
080GG
03000
00000
- 1-1:1-14

OO0

c
c
c

(e ¢ N 2]
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4

3J0s0

3004

4000

4008
1

&R0UND SLIDE AJR DROP ~ EXTYRACYTION PHASE
PAGE NO,

COMMOH CK,DELT2,P50,PS5D0,Rx0 RYL,RxDO,RYDO. xLYDO,xL2D0,x0L 20,
1!L7201N98n3%2!CgbrTc:30RL!Q9V&X@2&18:VAY:RAIQ:VAlngJ-P?OtC26:C$:C
24:C8,05,037,C32:XH2,P2IsP 225 AN, PRdsPR5,P27,F» XAsCr XB.XJg, NTBLE, DI
IMO s MORDI S CRF o XA M XJTTVsC49-XKJI» XJKXICS505%02,XI2Z-C52,x5M,C39,C12.K,
AESTEPIP+sIPLs¥Xo VY ¥ I, XLC:D»0ELTO3,AIPI3DELTO »2ZDTEST

EQUIVALENCE (DATA(L),CN)

DIMENSION DATAI73)

DIMENSION A832,12),Y4022),8(22)sTCHUTECL12,0RIC42), XL 1022, XLDI(2
$3,XLDD1(12),0R0C1(15),CORRTLICLS)

READ 16-T0,PS0,PSDY,RXQG.-RYQ,RXDO,RYDO,XLYDD, XLZDO, XL 20, XLYD, THALPH
LAPSA,RANG,RAYC,RAZO,DELTG, XIPS XA, XB5CoD,E,F, XN, XSM, XM, XXX, XYY
2oXI22sYX VY NLeYAX VAT W YAZ,DE,DELTG2,0ELTO03,XLC, XKLA, XKDO, XXDA, 207
JEST.X1PI2,XxiP1Y,COAOQ,DIAMD,GR,GF,CN,RMO

FORMAT(8FL0.4}

PRINT 4.CN

FORMAT(L2HICASE NUMBER,FT 4/17rt EXTRACTICON PHASE)

PRINT $4,T0,PS0/PSO0,RX0,RYS,RXDOL,ARYDO,XLYDO, XLZDG,.XLZ0,XL Y0, THRALPH
14,PSA/RAXOSRATO,RAZO,0ELTO, XIPI XA»XB oD, E,F o XNoXSM, XLM, XIXX, XYY
2oXTZLo¥X VY WL VAN, YAY»YAZ,DE,DELTOZ,DELTOI, SLC, XKL A, XKDO - XKDA,20T
JEST  XIP12,x1P13,CDAQ,D]IAMB,GN,GF ,RAND

READ 3000, NTBLE {TCHUTE(STBLE 1DRICSTRLE ), XLICITBLE S ALOICETRLE ), X
AlDOJCITBLE Y P TBLE=L,HTBLE)

FORMAT(11C/(5F$8.9)}

PRINT J004,(TOHUTECITRLE )-ORICIYBLE }, XLICITBLE ), XLOLCITBLE ), XLDDIC
11TBLE), 1 TBLESENTBLE)

PAGE NG, 2

FORMAT(//744H CHUTE DIABETER 4&MD LINE LENGTH VARIATION//(40X,5F10.5
$))

READ 4000,NDRDO,(DRDOIC(i).CORATI(}),]xg,NDRDO)
FORMAT(LI$0/(8FL0,4)}

PRINT 4005,(DRDOICII,CORATICI ), I=1,NDRDO)
FORMAT(//728m (CDA) RATSO ¥S DR/D0O//7(10X,2F20.8))
FORMAT( /o INPUT/ZL 4F20,8))

k=412

CXF=RHO oQNeGFeCDAL/2,

XJXXsXIXX/XLH

¥JIYaXiYY/XLH

XJZTex122/72L N

CA98xJXX~-XJ22

C50exUYY~-XJ212

PACE NO, 3

COLaxJx-xJYY
XJ1*C49exIYY
XJ2vCS5LexJ422
XJ3I=CS58-x022
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30082
eesed
akeee
£63608

t3e8s
$330¢
5066¢
§530¢
(2121
3004
1131
skees
dasag
800188
gooee
§808¢
oed2s
142 1]
3111
ossoe
08008
(1111
#0800
gesed
s0c0es
#8020
(1221
46885
8000
(3.2 2 1]
#8060
coose
88360
goése
¢8060
800682
%0408
#0500
ssoee
o094
o009
00088
#0000
08000
00000
80000
80000
00000
0006¢
80000
¢ed00
s080¢2
88000
s008¢

OO0

[e X y]

26¢

30

Ci=CoS7 ¢ THA/S? ,39578)

C2=SINFL{TINAZST ,29378)
C3IsCOSF(FHA/ST 29570
CAnSINFIPHA/ST,29%78)
S3COSF{PBA/22.,29578)
oS INF{PS4/37,29578)
C7=CosCt

Co=C5eC4

CosCaely

Cid=DfeDE

C12#xSna32.36

CL3Inl, oXINIXLNK

Clasin-F

C25=PSA/57,29878

ClenCéseCy

C37=CoeC3

C3I4=C3eC3

CI9sC53e32.26

$22aC7+C80C2
P232CSelieC0eC2
724=C5eC2-C900¢

PAQE NO, 4

P2A3sCoaCTeCIdeCY
P26aClel2
P27=C3eCt

PSOs PSC/57.290876
Y70

DELT2= DELTG/2,
IPI=x}iPrl

1Pajpy

[STEP=1

IKag

DET2sDEL T2
PS1=PSO
PSD1=PSDO
RX31sRX0

RYL=RYS
RXDi=RXDO
RYDL=RYDO
XLYOLsxLYD}
XL.ZDg=xL 2ZDO
XLZtexe 2o

XLYg =xLYG
TT=70~¢
RAXS=RAXOeVAXOTT
RAYL=RAYOeVAYelT

PAQE NO, S

REZLI=RAZDsVAZTT
DO 450 13,12
Ya{li»0,

Bilieg,

PAGE NO.
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$0060
$8800
#6000
L ULLT
$009¢vd
08030
(11-11]
11111
£8060
968060
48808
80880
30088
£g000
[3.7:1: 1
LET T
28553S
11 H]
88589
s8ed¢
0Qése
3111
1.1 1
38008
.1-1.1:3:]
80006
80068
80088
36340
06206
80080
oages
(1111
(IX I'1]
L0000
00800
0048048
08008
00068
802308
e0%a8
L1117
geo002
008048
30056
QcJee
0go008
302006
08000
¢0088
06060
4’060
00004Q
000080
80000

aeo

(212}

418

sgce
121 3

V082
9003

PAGE NO.
REPORY NO.

90 430 J=3,12
atlsJi=8,

A{4,4)=C13

At4d,4)e8,

A{S,22)sC23

a{3:,3)s8,

.Y 4 t,31=C33

A(0,0)ms,

A(B,7)sC4

~{®.4)0p24

419,2)=P2S
A{S;3)=ep27
A(T-7)=P20
Cle=C24-PS8S
CET=3InF(CLs}
£C38sTOSFLCLY)
CeG2{2e0s8-C340L17
C2G28GRYF( L .~C432L80
g2g=CeosCe
C23=P22/C28
CA52{C2eLET+QI5001 07022
RIGSAAZI L+ ((REJRAXE VP24t RYB-RAYLI0P254084) P27

PAGE %3, &

HIDO0oVAZ+ 2 {RXDH-VAX P TIe(RYDO-YAY IeP25)/P27
PHERACOSF(C22/SQRTFiC22eC224C230C23))
[F{C23)9008,5851,9001

PHO2-PHE

PHDOs~CR28C220PSD6
THO=ACOSFIC20/SORTF(C200C20¢C300C1Q2)
JFEC19)G002,9083,9803

THO==-THO

INDO=C239PSD0

C2428 N7 IPSY)

C28=COSF(P3L?

C27:C25C23

C28sC240C22

Pi=xAeCioeCeol28

FR3X49C20-CeCEd

PI=21eC2)

Paupiel22¢Xx8eC23

P5sP3-x5eC22

C292P2eC24

CI5sP5eL2%

CI4=P2oC2%

CI2=P%eC2¢

C3)=2,0pP4

C49sC2<eC22

C41»C25eC22

C42%P2eP2

C43=PSDOePSOQ

C44«PHDO*PHDO

PAGE NOQ, 7
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$4089 ¢

s0ace C45sTHDAsTHDR
08020 Cd&6-PHDO ePSDO
vR00S6 C47=PSDOTKHDA
08000 C43=PupleTHDD
89039 C32=2.0p2¢C el
o002 C53=C332C40

06606 C54=2,0C4e?

800098 P72C24¢C3199C27eC20
gouod PB=C256C10-C28eC2)
886400 PiliePfeC25+020(C28
890800 PL22PleCZ4+P 20027
08000 PE3=C20-C30

08500 P14=C3t+C32

goecs P152C2¢-P3eC25
83000 PL162C314P36C24
06000 P{d=PiePtexBoxy
03080 PiSs(XAoXheCoT)o22
98008 P20=P1Q¢Plex3
e0400 P2i=sC3Jerdexyt
00080 ¢

Q0eco00 C PAGE %0, &

Q8000 ¢

40006 00 3040 = 2,NTBLE
00000 IFCTCHUTEL 1 )=T0) 3010,3021,3011

ga00¢ 30818 CONTIVUE
80000 3858 TFRAC= (TO~YCHUTEC(I=1)0/(TCHUTECT J=TCHUTE(I=1))

goc00 DRs ORItI~21e({DRECTII~DRI(I=1})eTFRAC

80000 DROO=DR/D1ANG

00800 XL XLICl-2)e0HLICT)=XLIC =t ))eTFNAC

TLIY XLD® XLDICI-£)o(XLDICEI=KLD}¢I—1))I0TFRAC
gn000 XLOOsXLODI([=~2 2e(XLDODI(})enlDDIt i~ )eTFRAC
0¢oso XLXO= <~SORTFEXLeXLoXLYOOXLYO-xLZ0eXL 20}

2000 XLXDS=( XLoXLD~XLYOOXLYDO-XL 20X 200 )/XLXS
$¢9000 P37= RXDOSXLXDS~PL3ePED0eP 4eCI4ePHDO-P Lo TNDO
260800 P38= RYDOGXLYDOSPL{4ePSDI~PAeC25ePHDEI-P {20 THDD
60000 P39+ RZ00+XLZ00-PSePHDOOP2eC22¢THDS

90000 DO 4940 1= 2,NDRDO

60860 IF(DRDOL( ] )-DRDO) 4018,4038, 4088

deccs 4810 CONTINUE
20560 4013 CDRAT= CORITI(I-1)4(CORATI(])~CDRATI(I-1))0(DRDO-DRDOI~1)3/{DROQ

80300 £16(1)=-0RD0OL41~2))

0oode XXFa CKFeCDRAY

900600 Pdds XKF/XLMOSORTF(P3I7eP3I74P3806384P30eP39)
g8008 ¢

98008 ¢ PAGE ND. 9

90680 ¢

(111 1] A(L,13e .py

(I 1] 4¢(1.3)= Pl 4

00000 A{L.4)s P2

00ceo0 A{3,0)e pla

60008 A(1,7)s PaeP1]

60069 Al1,8)e=C380P5-C24de(XIYYIPLS)

00000 A(4,9)% C2%e(P204C22eX 1YY )=C240P 2058

80000 Yat e -914032.100P400(Pdo?:?-p:t.p;o;—pcopgdoctaocsg.Paoc£4-(P;:.




PAGE NO. D~10Y

REPORT NO. ER-38%4!

-] ~* RCRAFT ARMAME NTS, |nc. NN R
/
83820 1X8¢C280C220C40)0CA3¢C250P210CH0¢(CAPIXJL10CII0P1270CL7eC520P12C070
sced0 2xJ3eC48
80900 A(2,2)= P4
L 1111 ] A(2,3)s -PL3
se90¢0 A(2,5)e P4
88090 A(2,8)n -PL3
00008 A(2:7)e PdePL4
60000 AC2:8)% PR4c32-02%(PL80X XX}
$4009 K(2,9)s ~CI10x0-p200C24~Cadex XX
80009 YAC(2)%P13032.,460P4Q0(PLIPIO-PLIPIL10P4CP130CAI-C290P4eC44-(PL1i0XD
A 08000 14C276C220C50)0C45-C240P230C404(CIJopiseCato) i teCe7+C%20P11-C280x)
88080 22¢C 43
600069 ¢
go0se PAGE NO. 10
. 8303 ¢
$0000 ACY.1)e P13
60008 A(3,2)s ~PL4
08060 At 3, 4= PL3
90800 A(3,S )= -pia
o006 A3, 7)s ~Ca2-PBeP8~xJ22
09000 Al3:8)= P2eP4
08000 A(Js9)= PLeP5¢C2Je{xIZ20C42)
28000 YAL3IsP4OCiPL4ePIA-PIYePI7 10 P2oP5-C240C250C51 1eC44+C220(P2eXRBeCAD
60G0¢ 20C256C51 )10 45¢C330P5-C540P20R400224C220CE80(COSF(2,0P8Q)OCSE~Xy22~
(1114} 22.0C42)
00000e Al 4,7 )e -p33
(11111 At4,8i» PdeC24
88000 A(4,9)n -P1s
20¢0¢ 4(3,7)= P14
28064 AlS.8)% -P4e02%
t8860 Al3:9)s ~-PL2
80000 A(b.8)= -P§
00000 A(0.,9)s PZaC22
(1141 IS
. €,008 ¢ PAGE NO. 11
8080 ¢C
, 49000 ACE0,4)m XLXO
: 90900 AL$0,5)s XLY)
. 00000 A(10.0)= xLZ¢
004603 YA(10)® XLeXLDD=XLXDEoXLXOB=XLYDOOXLYOC=XLZD6eXLZ2DOexLDaXLD
oesse A{$3,8 )o~-XSKHEXLYD
86000 ACS1,2)%XSHeXLYD
83508 AC22,1)5XBHeXL20
80062 2142,3)s -X3KexXLXO
25080 Clé= C224C3
(1131 C33= C18ecy
4800 Pés C226C20
§2d0e PR0s P220C249P230C25
08889 P29= P22eC25-P230C2¢
9908090 PIs» CI4eCL00C2J0CH
#0908 PI2>C23¢0CIBC220C4
280038 P33 RAXL~RXO~P24eXN
s (13171 PI4s RAYL-RYQE~PITeXN
N (1111} PISc RAZL-RIQeP27eXN
¢3880 C

AAITHC o




48

AN

sage”
Y111
0000
03800
0088
03000
80008
08000
00888
000L0
00000
[TITL
80850
08090
959002
80000
00000
00000
00060
90000
000090
00080
06000
20000
8003q9
88000
08000
66000
§0000
0cose
90000
00000
00000
o8Cpo
$0000
80006
00800
s0qo00
so00¢
00000
68000
00050
#0008
0508
80003
doe00
eep09
89003
8000Q
80400
20000
80000
06830
20000
s2800

¢
<

[+ NeXs]

aaa

Jie

a2
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PAagE M0, 312

P4at= Pe/ylN

P4g= P7/XLN

Pa3= PE/ALN

A(3,30)s ~P33eP4L-P3IBePL

A(Lst11ds —P2JePHL-P20eP4

Al 3s32)e CI74pdt-Ceepdd

AC3,300 236opa2ep33ep4R

A(2,88)» P22eP41+P260P 42

A12,12)% C380P41+C4eP42

A4(3/30) P34eP43-PIIoP42

AlJs11)= P22eP43-P23eP 42

K(3182)m CIePAIoCI7oP42

414,403 P43

YAl 4)= “P37eP40IPL140CA3¢LI26CAAIPLO0TAS~C530CIPL20L54-CB20C 48
A(3.301)s P42

YA{D )= ~P386P40P130CAI-CIPOCA44P150C45~C240C33ePL200%540C320¢C4ay

PAGE NG, 13

A($,30)" ~-P4s

YA(Q)m <CIO-P IR 40 oP4OCq4eC220P1eCa5+C52002]
AL 7+:812P28

B07:9)8 ~C22eP29=C23¢P26

YAt 7 )= ~P200096-P2006220C4704Pﬂb'C??-P?OOCZJ’004‘
AC12+101»PToxLXB=PBoXLYD

TA(3L)=0,0

A(12+10 )= PoesXLYSoPAexXL IR

YAC32)m C12eXi XD

A(B:+8)% ~C30C8?

ACO,R)» ~PJ2

TALB)Ys ~CI50CE64CT40C 70 47-P2eC48

Call SINECIAYA,BR}

PAGE NG, i

is%P= ~413TEP

IFHISTEP 40,000,358

IPs jPeg

WelP=-4P5)260,228.,220

fo RXQOY¥XOTT

¥e RY§eVYsL!

2= NGVl

XP= SokiAbePL 4

YP= YexXLYOOFE]

IP= leXL72+P4

XC= RXDQoVY

YOe RYQQeVY

i0= RZQO+V2
TCuSORTF{XSHAXSHe (B2 1e@(S )48l 2)0B(2)e(B(II~I2,16)0(8(32-32.1¢610)8
1C103sB(10)¢2,0XSNOB{ L0} P L )0PBIBI2)9P7-(B(I}=32.2624P0))
PRINT 2 dl0sXsY22:XDo YD, 20eXP,YP 2P ,PSO,PHY,IMY.(B(]), tug,12)

20 FOQMAT(///74F20,87 (20X,3528.8 )}

PRINT 41,1C




s |

e e i

L)

1]

AN

oo0de
Qo098
80009
00000
gogsoc
ssels
OIT
80090
02000
20G00
85000
0508
00006
sacba
00804
gaeyuo
ws000
29a00
36580
GHooe
09050
23848
#0000
40800
960040
20000
20000
30006
08808
80036
$8009
80008
83000
sosoe
3038
$caed
asesce
58930
sooun
48000
02908
6900808

o000

oo

43

310

a2
30

350

200

FORMAT(26Xx,F20.8)
{P=g

PAGE KO, 19

c35= gi141/B(18)

1FEIK)3,3.2

Coég= CS3

CiQ+ (RKO-RAXOSDE )OSt RXS-RANQ4DE )
IX=s <IK
IF{C55eC55-C15)350,222,212

PRINY 30,78

FORMAT(//7/F20.8:240 END OF EXTRACTION PHASE

XH2=(C5S
DELTO=DELTS2
DELT2=DELTO/2.
I8TEPsY
1PisxlP(2
iP=1P]

PREPARE TAPES FOR INPUT TO PHASE 1.

WRITE TAPE 1,DAT2
WRITZ TAPE 4,XKLA,XKBD,XKD2

Pa

m

REPORT NC.

MO n-.1*"1
o " aAsa

ER’ 38%1

PAsRCRAFT ARMAMENTS, | no SRR e e i R S

WRITE TAPE 3, TCHUTECIILERTCT I XLICT ) XLDICT ). XLODIC1 ), g NTBLE)

YRITE TAPE £,(D0GI(12,CORATIC(Idnlns, NDRDO}

7P

RXxD0s RXDS+B(1)eDETR

RYOg= RYD1¢8(2)eDET2

XLYOO0= XLYDLeS(S5)eDET2

ALZQ0= XLZDLeBC(3)eDET2

PSD9= PSGLB(?ssDETE

RX0s RX1e(RXD2+RXDCICDETR/2,
RYO® RYSC{RYDLI*RYDO)eDETR/2,
XLYO» ALYLo(XLYDLeXLYDOYODET2/2.
XL20» xLZ8+{ XL 208X 2D0O)ODETR/2.
PSOe £34+¢PEDL+PENG)eDET222,

TOv To+DELTR

DEV2«= DELTS

IFCISTEP 300,998,200

sToP

END
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00808 ¢ GROUND SLIDE AIR OROP SYSTEM TIPOFF PHASE

s0800 VELOCFLOA,.DB=0A+DBeDET2

00088 QISPLF(DA,08,DC)=Gs+{DBeDC)eDET2/3,

906000 COMMON CNLDELT2,PS8,.PSDO,RX0,RYO0,8XD0,RYDO,2LYDO,XLZDO, XL 20,
3 05000 LXLYD  THOS ,THO A0 TO,THRAXO VAR, RAYOLYAY,RRZ0,Va2,083,P20.0206,C3C

000080 24,C0,0%,C37,C38,.XH2,P23,P22, XHsP24:P25,P27sF+ XA Co XX UL+ NTBLE,DIA

ou000 Iud, DRDG:CK?.xLu;xJVY,049,xJJ»xex.CSG,XJQnSJZZ.Cﬁx;XS ,CI¥9,C12.X,

30000 4?97?P:XP»|PIoVIOVY'VZoXLC;D:OELYO3’KIPIJnOELTB :ZD!ES?

gd00¢C EOUIVYALENCE (DATACL3,CN)

00000 DIMEKSION DATA(T73)

00900 DIMENSION A(12+22),YA082).8(12)

00000 DIMENSION TCHUTE(12),0REC122, XL 11224 XL D32}, XLD01C(22)

00000 DINENSION DROOI($S),CDRATI(1S)

00008 ¢ 1F SJs 1S CON, CASE NUMBER 16 READ FROM CARD AND DATA ON PAPER

80000 ¢ TARE IS SEARCHED UNTIL THIB CASE NUMBER ]S FOUND

00go0 ¢ 1€ SJt 1S OFF « YHE FIRSY SET OF DATA OW THE TAPE IS USED

00000 IF(SENSE SWITCH i317380,71300
00002 7003 READ 8000,CCN

00000 8000 FORMAT(F10,0)

00000 7100 READ TarPE $,DATA

60000 READ TAPE 1,XKL&,XxKD§,xXTA
68009 READ TAPE $1,(TCHUTECSILDRICT I XLICT ), XLODICE Y, XLDDICE,1=2,NTBLE)
gooag READ TAPE 1,(DRUOI(1).CDRATI(1),1=1,NDRD0O)
60008 §FLSENSE SwWlicH 1)7200.,8002
aeoos 7260 1F(CCN-TN)7100,8002,7400
60000 8002 PRINT4,CN
95000 4 FORMAT(12HECASE NUMBER,F7,.,4/7431 TIPOFF PHASE)
00n0¢0 200 DET2=DELT2
00000 PS1=P50
00000 PSD1=FSDO
00000 Rei=Rx0
ogooo QY{=PYO
00000 RAODL*RxD0O
00008 RYDt=RrDeC
ag000 xXLYD21=xLYDO
00CG00 xLZ01=xL 200
00000 XLZ1=XL2Z0
00000 (L ¥iaxLY0
09000 THOL=THOD
00000 TN12THO
00000 Joo TTIsT0~1
000090 RAXI®RAXQOeVAXOTT
80000 RAY{=RAYQeVAYOTT
08000 RAZ{=RAZOeVAZOTT
00000 D0 415 l=1,12
00000 7A{l)s0,
808000 g(li=g,
Q0000 DO 410 J=1,%2
00000 410 A(loJ)’Oo
00660 ki 4,3)=C33
089890 AlL4,4)2]1,
80000 4{5,2)2C13
= 28000 A(%5,5)1,

RGO00 AtS,312C13

LS
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poopo
00p08
00080
038000
90008

38381

9800¢C
80Q0¢
00080
112 1]
80080
08000
1111
30090
112 ]
00000
08000
sgdoe
04660
08880
580600
00080
08003
L1} ]
08000
gooos
09008
(1-3-1-1¢]
0Q000
60000
go0ecs
80008
00000
00000
00000
80000
20030
pog0e
$3¢00
00000
80000
0QeQ0
00000
gee8co
00000
o8eo0
06000
00008
006060
62000
50009
088080
gooed
a0080

440
430

008
9608

458

ALO,0)51,

A(?2,7)=p20

Clo=C20-p30

C17=gINF(Cie)

C18%C0SF(Cls)

c§9sslnr(7uo)

C29«COSFt THo )

C2351 CIeCISC17eC LRI CL9¢CAeSOARTF(C200C28~-CICINL17eC1T33/(C200,CIeC
$36C180C18+C40C4))
C22aSQRTF(§,-C230C23}
PHesACQSF1C22)
1F(C23)35003,9001,00608
PHO=~PHE

C24sSINFIPS))

C23sCOSF(PSO)

C27=C25eC23

C28=C249C2)

pPenC22¢C20
P7aCRdeli%eC27eC20
PA=C25+019-C28¢C20
PORC240C20-C279C%0
PEG=C2%30304C289CE9
PL7=C22:C19
RIL1=C224C3eCL8+C230CH
Pnoo-((C3¢(PieoCo-POQCS!-P:7:0%}OYHDD-CJO(P7¢CGOPBOCS)09800)/(Plto
120
RIC=RAZL1~(PAO(RALL~RECICOTO(RATLI=RYBIOXHZO (PP 2I¢PI0P22-FosP 20 )X
INe{PEeP24+P T3P 25¢POSR27 IF } /P
PESaRAXL~RLD-PRA0XN+XH20PZ3
POHIRAYLI-RYQ-P2S e XN XH2eP22
F57=RAZL~RIGoP2TeINEXHZOP2E
PO0=P5SsL 24P 628
POLlrpP7spS5-PSepPSe
PO2vC23¢C23+PS7-PhHEPLEG
PaIsPL0sP55+PQePSOePLIT P57
RIDOsYAZ~(PLe{VAX-RXDOL2P 724 VAV -RYDE)I-PSDQePOL1+PHDOeFS2¢THD0OP ST )/
P

PlaxAeCi9+CeC20
P23XAeC20-CeCs 9

P3I=pgeC2]

PL3P1eC22¢xROC23
PSapPI-xBeC22

C29aF2eC34

C30aP592C25

C3gr."2¢C28

C32«P%:cC24

C33=2,0P4

CA402C24eC22

Cai1sC2%eC22

C42=P2eP2

Ca1=FPSDQePSDC

C44aPHDQgePNDO

C4S=YKDOeTHDQ

C4b6«PHDQePSDO

CAY=PSDOeTHDC
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} 80000 C48=PHDO0OTHOO
t 04060 CS2u2,0P2eC48
90000 C53=C33eC4at
00000 CSi»2,0C4?7
80009 PTul240C39+4C270C20
06000 P8xC250C19-C280C 20
00000 PiiaPgeC25-P20(28
00000 P12=P18C24+P2C2)
00000 P13:C29-038
00200 PLd=C3I1+Cc32
00000 P152C29~p30C29%
80003 PLExC3I1+p3eC24
60000 Pia=PleP{exBeY8
00020 Pius(KxAexAeCeC)eC22
30000 P20xP§o+P3exXB
05000 P23xCIJeP4ex Ut
00000 DO 3610 1TBLE=2:NTYBLE
80000 IFCICHUTECTTBLE)-TO}30509,3024,30418

02000 516 CONTINUE
o028 3011 TFRAC(TO-TCHUTE(TITBLE-L))/(TCHUTE(ITBLE)-TCHUTE(ITBLE~1))

00800 DR>ORICITBLE=L )¢ (DRICITBLE)-DRICITBLESL))eTFRAC
800808 DROO=DR/DIAND

¢o000 XLeXLI{ITBLE~L dotXLICITBLE )=XLIC(ITBLE~L))oTFRAL
63000 XLOwxLDI{ITBLE=2)e(XUDICITVBLE )~XLODI(ITBLE-L ) Yo IFRAC
0co000 XLOO=XLDO0I(TTBLE-1)¢(XLODICITYBLE)~XLDDICITYBLE~1))eTFRALC
00000 XLX03-SORTF(XLeXL-XLYOOXLYO~-XL200XL Z0)

00000 XLXDO=C XL e XL O-XLYOOXLYDO~XLZOOXLZDO)/XLXO

00000 PI?nRXDO+XLXD0O=P13IePSO0+P4eC24vPHDO-P 146 THDO

00co0 PIS*RYDOeXLYDOSP I 4ePSDO~PLeC25¢PHDO-P126THOO

00000 PIO=RIVD0O*XLZDO-PSIPRDG4P2eC220THTY

00000 D0 4010 1DR5O=2,KDROY

00003 IFLORDOI{IDRDO)I-DRDOI4010,€621,4011

00000 4350 CONTINUE
00050 4031 CDRAT=CORATI(IDRD0~4)+(CORXTI(IORDO)I~CDRATI(IDORDO~1)}e(DROO~DRDOIC

00000 110R00~1 1)/ CDROOICIDRDOY-DROOI(10R0O~2))
60000 XKFsCXFeCORAT
00000 PAO=XKF/XLMeSORTF(PI?e¢P3I7+P8ePI84P30ePIQ)
pooco A(L,si)e-P2
00000 A(1,3)=P1 4
80000 A(L1,4)>-P4
00000 A(1,06)=Pt 4
80000 R(3.7)xP4eP13
00000 A(1:8)2-Cl1eP3=C240(XJYTPL3}
80000 RA(1,9)3C2%e{P20eC2J¢x JYY )=C240P20xB
00000 YA{ L)oo i832,104P4(0o(PA4ePI)=P149P 30 )=PaePl4eC4iIo I1ePieCd4-tP 20X
00000 $BeC200C22eC4R)eCA540250P210C40¢(CA00xJ14CIJeP12)¢C474C%20P12-C270x
28000 2439C48
00008 A(2,2)1=F4
90000 AL2,3)==Pt3
600600 A(2,%)1=P4
880090 4(2+6)==p33

. 00000 A( 2,7 )mP4aPs 4

z 002090 4(2,8)12pPZeCI2-C2%5e(PLO+XUXX)
00000 4(2,9)9-CI2exB-P200CI4-Ce0ox JxX

08655 YA(2)2P13032,1642400(FP1JeP39-P4ePIL)ePLeP1)eC4I-C292P 40 4d-{PL12X3
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00000 14C270C220C5010C45-C240P210C40¢(CIIeP13eCa10XJ1)0CEToC520PL1~C280Xy
66000 daeC48 ’

opoes A(3,1)P13

98000 AL 3,2)aP24

00000 A(3,4)~PL3

80000 A(3,5)=-P1 4

00000 A(3,7)5-C42-PSePS-Xy22

00000 A(J,8)%p2e24

00000 Al3:9)8PLePS5eCII0(XU22+4C42)

004ED YA{J)=P40s{P14ePI8-P13ePI7)e(P2eP5-C24eL2%eLS55)eC440C220(P2eXB+C4D
00009 10C2%3eC53 10C454C53eP5-C540P20P46C220C220C480(COSF{2,0PS00C52~X0ZZ~
80000 22.0C42)

000090 A(4,7)m«P2 3

000040 At 4,8)2P4eC24

00000 A(4,Q)s-p2t}

@0000 £i{3.7i3P14

002¢y A{S,8)=-P4eC25S

00000 A{S:2)s=pP12

80000 Alt,81=-P5

Q0000 A(S,9)2Pp2e(C22

80000 At10,4)=xLXG

09000 ACS$0,5)=xL YY)

00060 Al(10,6)=XL 20

00060 YACL10 r=XLeXL DD~ XLXDHeXUXDO~XLYDOOXL ({DO-XLZDOOXLZDQ¢xL DoxXLD
00000 A($1,1)e~XSNeXLYO

90000 A(L4,2)=3xSKe XL XO

009800 A($2,11=xSMexXL 20

000040 A(12,3)m=XSMexiL X0

00000 4690 Cl4sC22eC3

9303800 €352CleC18

00040 P6=C22eC20

00000 P283P22eC24+P23eC2%

Q0000 P9=2P22eC25-p230C24¢

0000 P31=C34eC18+C23eC4

00009 P322C23eC35-C229C4

00000 PII2RAX1=-RX0~P240XN

00000 PI4a3RAYL-RYO~P256XN

00000 PI%=RAZ1~R20eP2/eXN

00059 P41sPO/XLM

00000 P42=P7/xLH

300G P43sPB8/XLNM

00000 A{3,10)2=P3J3eP41~PI5eP 43

20000 AL3,1112-P23eP41-P2060P4]

80000 A(1:12)=C37eP4t-ClopP 4l

boagp A(2,10)2P34sPd1eP350P 42

00008 A(2:,3132P22eP 41 +P200P 42

00000 A(2,12)=C38eP4geC4aP 42

00000 A(J,101%P34eP4I=-PI3ePA2

goqQoQ A(3214)2P220P43-P23epP a2

00000 Ai3,12)=C37eP424CI2 R4S

00009 40 4,10)1=P43

00000 YA(4)2-r37ePA0 P 14&0CAICI20C44+P108C32-C53eC25-P12¢CS54-C528C 40
000490 A(S,10)1sP42

60009 YALSIv-PIaeP40eP i aTPI~CI0eCa4+PL15e¢C45-C246CS530P149CO4+CB2:C 4

000600 ACo0,30=-r4y




1M

00000
00000
80000
00000
00000
90009
00002

0000

0060
206000
00000
000060
00040
ogooe
00000
00000
00009
90000
00000
00000
60300
00009
00Q0¢
60000
00000
00000
00000
80000
00000
00000
00000
00000
00000
000600
00000
00600
00080
00000
20000
00000
09000
00000
00000
90000
20600
20900
69000
00000
00060
22000
00000
00000
00000
00000
80000

470

480

620

500

Jey

220
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YACO)®wC30~PIVSF 4P 40CAA4C220P10CA3+C520C23
AL7,8)=pP28

A(7,9)8-C22eP290-C230P20
YA(7)2-P29eC4a0-P280C220C474(P20eC22-p294C2])0C 48
AC31,30)=P7exLx0-P8exLYO

Y8{13)=20.0

AL12+30)%PoexXLXgePBeXLID

Yalg2)eCgeXLXG

PQ3C24eC20~C270C19

P102C25¢C20¢C28C19

P17%C22eC19

PI0»P24eC254P23eC24

P442P250C25-P24eC24

P45=C23¢C20

P46=C23¢C19

P47=RAXL-RX0

P48 =RAY}:~-RYOD

P493RAZLI-RZID

PS3I=C3e(P7eCoePB8eCS)
PS4sC4ePL7+C30(PIeC5-PL00CO}

A{747)%-P53

AL7:8)=~P31eC20

At7,9)==p54

YA(T7)=CA430C3I0(P8cCO-PTOCS jwCA40PI20C204CUSe((PEeCO-PT7eL5)eCI*POICA

1)02,6(C450P50C3eC17+C470CI0(POeCOHPPLQ0CS)=CdBepILali)

A(8,1)>P8

A(S8,2)aP7

A(8+s3)m=-pPO

kt8,7)3P0b8

ALB,8}»-P02

AL 8,G)>~-Pb3

YA(S) 2=Cd30({PAOPISeR79P50)4C44e(P456P6G2DP0eP57)-CA5(PBOPI5+P7eP5
16-POOPST 1+2 ,0((YAX-RXDO)e{PSDGeP2+PHUDOPOC24~THDOP L3 )~(YAY=-RYDO }

20(PSDOPPSE+PHDOOPHeC 25+ THDOSPO }=( YAZ-RZDO IO (PHDOOP LS« THDDOP L7 ) eLds>

3P6EIP55eC25+P5060C2¢)+C47e(PIePS5-F10eP50)~C4Be(PL70P0O~P40eP5T7 )}
AC9,80)3xH2

A(9:,11)=~1,

GO 10 560

CALL SIMEQUA,YA,B,K)

ISTEP=~]ISTEP

IFCISTEP 310,908,350

iP=lPed

1FL . P=iP1)210,220,220

X=RXQ+VKel?

YsR.JeVYol]l

IaR20+¥2eT1

XP=aXeX{ X0¢P3 4

YPsYoXLYOCPL]

ZPs2+x1.270¢P4

X0=RXDQevX

10=RYDNOeYY

2D=»RZI00+v2Z

TCoSQRIF(XSHOXSHO(BIX eB(1)eHi{Z)eBI2)9(5i3)-32,1061¢(8¢(J)~32.161)+8

11101987 10)¢2,0XSNeB(L0)0(B(1)epPB8+B(2)eP7~(B(3)-32.10)0P0))

PRiN‘ 20,704 X,Y,2,X0,Y0,20,XP,YP,2P,PSGE,PHO,TNO,(BL]),121,9)
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/
aNnNeoo 20 FORMAT(//7/74F20,8/ (20Xx,3F20,3 1}
nngcoo PRINT 41,7C
80000 41 FORMAT{20X,F20.8)
000098 IP=0
nancAa 21 PRINT22,(8(1),1230,12)
nnnee 22 FORMAT(20X,3F20.8/7)

noea0 2310 GO 10 213
"RNOOG 213 1F(B8(40))285,215,214

nnooo 214 £59=8(12)/8(18)

nnooo CO0%PL0ePA7+PIoP4B+PL7 0P AR+(PL0OP2I¢POeP224P170eP20)exA2¢(PLT7eP27-P
na000 1200P24-P9eP25 10X NP5 40059

060000 1FiC40-XLC~D)350,225,235

0600600 215 PRINT40,T8

00009 40 FORMAT(//7/F20.8,20H END OF TIPOFF PHASE)
40090 KoK~

00000 DELYO=DELTOS

00008 DELY2=DELTO/2,

06008 DET2=0€ELT2

no0oo0 1STEP=Y

nnneo IPlsxipP}3

n3600 IPslPi

nnnog ¢ PHASE 111 INPUT TAPE

ANBOO 4RITE TAPE §, DATA

nAaoY WRITE TAPE 1,XKLA-XKD8,XXDA,PHO,PHDG,R200,RZ0
nnooo WRITE TAPE 2,(TCHUTEC(TIILORICI ) XLICT ) XLDLE ! ), XxLODIL) ), 121, NTBLE)
nr0o0o WRITE TAPE $,{DRDOJC1),CORATI(]),1=1,NDROQ?
0040 GO 10 900

60000 350 RXDO=VELOCF(RXD1,8(1))

003000 RYDO=VELOCF(RYD1,8(2))

00080 XLZD0=YELOCF(XL201,8¢(067}

05008 XLYDOavELOCFIXLYDS,B(5)}

000600 PSDG=vELCCF(PSDL,B(7)?

60009 RX0sBISPLFERXL,RXDL,RXDO)

00000 RYGSDISPLF(RYL/RYDL,RYDD)

00000 XLZO0=D]SPLF¢(XLZL,XLZD2,XL2D00)

n0009 XLTU=DISPLFCALYS, XLY0L,XLYDY)

00Q00 PSO=DISPLF(FPS3L:PSDI,RSDOL

06000 YHDO®=VELOCF( THOL, (S}

86000 THOsDISPLF/’ (Mg ,THIY, TKDO)

00000 340 710=TOos0QELT2

20500 DET2=DELTO

00000 1FCISTIEP 300,900,200

00000 990 SYOP

00000 £40

FICIORw

]

VEN




AN

90000
00000
8000¢
00000

8ease
08000

60000
00000
66806
00060
anose
NG00
LLLLT
ADADA
annnn
LYLLY.Y))
Arnan
LYY
LLLTY
nnoog
ANNBY
LY.LY)
LLYT)
ANARGA
AnAAN
LLLY.Y
asnna
aannn
annno
annoo
60000
00000
00000
80000
00009
AAN0G
LLT LT
SABGD
LG ET:T)
ANBOD
nanoo
houoo
nooso
80000
68269
nonog
n0960
80060
fnnooo
AGNDO
annNaG
nnanG
fanooe
AN0OO

c

30D

7000
8000
7180

7200
8082

80
81

200

Ve,
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GROUND SLIDE AIR DROP SYSTEM DESCENT PHASE
YELOCF(DA,DB)sDA«DBeDET2
COMMON CN,DELY2,FE2:PSDO,RX0O,RYD,RXD6,RYDO, XLYDO,XLIDO XL 2O,

4KL Vg THDQ, TH 'C‘bv70’ToﬂllooVAlaﬂlTobVAY:EAZQ:Vll-cgJ'Pﬂincﬂ‘ocsac
24:,C6:C5:C37,» JO.XH?.stpPza.ln;le.Pz&.?:z.F.x&-C;!l.XJx.NIlLC.D!A
3HO,NDRDO,CKF, XLN, XJYYC4L0, A I3 XJSXX2C50,XJ2,XJ2Z,0%8,x80,C39,C12,K,
AISTEP,IPIIPIsVXeVY,¥ZsXLC,0,0ELYO3I-XIPII,0ELTO »ZDVEST
EQUIVALENCE (DATA(4),CN)

DIMENSION DATA(73)

DISPLF(DA,DB,DC)sDA+(DBeDCIeDET2/2,

DIMENSION a(12,32),YA(12),8(12)

DINBENSION TCHUTE($2),.DR1€¢42),XL1C¢223,XLD1(42),XLD0J(12)

DIMENSION DRDOIC(15),CORATI{1S?

IF SJSL 1S ON, CASE NUMBER 1S READ FROM CARD AND DATA ON PAPER

TAPE 1S SEARCHED UNTIL TKIS CASE NUNBER IS FOUND

I1F SJt 1S OFF + THE FIRST SET OF DATA ON THE TAPE |S USED

JF(SENSE S¥ITCH 1)7000,7200

READ 8000,CCN

FORMAT(FL0.0)

AEAD TAPE 1.,0ATA

READ TAPE § ,XKLA,XKDO,XKDA-PHE,PHDO.RZDQ,RZS

READ TAPE $s(TCHUTECII,DRICII, XLICE) XLDICTI D, XLODICTds10s,NTBLE)

READ TAPE $,(DROOIC(1),CORATI(1),I=2,%DRD0)

IF(SENSE SWITCH 11)7200,8352

1F(CCN-CN17400,4002,]100

PRINTA,CN

FORMAT( 1241 CASE. NUMBER,F7,.4/14H DESCENT PHASE)

N2l=

DO 80 ITHBLEs 2,NTBLE

JFLTCHUTEL{ ITBLE)-TB) 80,481,811

CONT INUE
TFRACS(TO-TCHUTT( JTSLE~L )7 TCHUYEC I IBLE )-TCHUTE( ] TBLE=2))
ALeXLiClTOLE~2 )0 XL 14 3TBLE)-XLI{ITBLE=1))eTFRAC
XLO=SELOICITELE-L )4 XLDICSTBLE)~XLOICITBLE~L))eIFRAC

XLXO® ~SORTF(XLOXL-XLYOOXLYO-XNL200XL20)

AXLXO0® (XLoXLD-XL700xXLYDQ-XLZ0eXL ZD0}/XL X0

CET2=DELT2
PS1aPSC
PSDL=PSD0
RX1=RX0
RY{=RYO
RXDi»RX00
RYD${=RYDO
XLYDisxLYDO
XL 201=xL 200

XLxGt= XLX920

XL2L=xL 20
XLY3=2LYOQ

xLxg=xtx0
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nanng
a0000
66080
00000
00000
00000
60000
00000
00000
00000
00000
00000
00000
840000
60000
00060
00000
06006
Noooo
00020
60000
00000
00000
00000
00000
06000
00000
ecoad
00000
G0G00
80008
Q2009
goo000
00000
00000
000Q0
800060
00000
06060
00000
80000
50000
00080
16000
nonge
00000
00000
00000
09000
00000
00080
000688
60000
00000
00000

280

rl

300

410

459

457

458

THisTHO
THO1=THODO
RIDi=22D0
R21»R23
PHDL=pHQO
PH1=PHO

TislieY
RAX{sRAXQeVAXQTY
RAYISRAYQ+VAYelT
RAZLoRAZGeYAZ 01T
DO 430 [=3,12
YAC(] )=0,
8(1)=0,

00 410 Je5,12
‘(flJ)'Oo
A(4,4)=Ce3
Atd,4)a1,
A(S,2)°C83
‘(5!5)-1.
ACO6,3)2C33
Alb,0)»,
Ci16=C20~-PS0
C17=SINF(CLY)
C18sCOSF(C1s)
Ci9«SINF{THO)
C20=COSF(THO)
C231sCt9/sC20
C22sCOSF(PHO)
C23sSINFULPNHG)
C24«S]INFIPSS)
Ca5<LOSF(PSO)
C27=C25eC23
C28=C24+C23
PilsaAeCi19+4CeC20
P2eXAsC20-CeC19
P3I=p1eC23

P4 LeC22+¢X8¢C2]
PS=xPI-xbeC22
C29=pP2¢C24
C30=r5eC25
C31=2P2e(C28%
C322P5eC24
C33I=2,0P4
C402C240C22
C4£=C2%5eC22
C42=P2eP2
C43=PSDOePSDO
CAa4=PHDOePHDY
C45«THDOOTHDO
C46=PHDOePSDO
Ca7=2SD0eTHOO
C43=*PHD0eTKDE
CE2=2.0P2eC48
C33sClleCad




VN

60000
6a000
00060
00000

00000
09000
00000
00000
goo0¢Q
20000
00000
00000
0oo00
00000
00000
©g0o000
00000
00008
00000
oo0co
00000
00000
0000
09000
nnooo
00000
00000
80000
00000
00000
80000
00000
00000
0000
60000
060080
gonon
nNogoo
00000
06G60
00004
#000¢
23000
00C00
08200
60000
630460
600600
55080
50000
ANDS0
AnNNoo
nango
Y YYY
ARNGO
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CS54=2,0C47
P7eC24¢C152C27C20
P83L250019-C280C20
Pi1=pieC25-p2e(C2)
P12sP13C244P20C27
P13*C29~C30
Ps43C31+C32
P15sC20-#34C25
P16sC31sP30C24
PidaPilePiexBeXB
P19a(xAsyieCel )eC22
P21taP1Qep3exB
P21=C3Jerdexyt
DO 3010 13¥BLE=2,NTBLE
IF(TCHUTELITBLE)-T0?3080,3011-3011¢
3010 CONTInVE
3015 TFRAULS{TO-TCHUTE(ITBLE -1 ))/(TCHUTECTITOLE)-TCHUTE(ETEBLE~-1)
DRaDRI(ITBLE~3)+(DRICIIBLEY-DRI(ITBLE-1)eTFRAC
DRCO=DR/DIAND
XLaXLi(ITOLE~S o (XLICITBLE)-XLIC(1TBLE~L))eTFRAC
XLO=XLDI(ETBLE-S)e(XLDI{JTBLE )=XLDI(ITBLE~2))0TFRAC
XLODes DD ITHBLE-L )+ (XLODICITRBLE )-XLDDICITRLE-L))eTFRAZ

GO TO (1,27 WNZ
1 XLX22 ~SORTF(XLexXL=-XLYQOXLYO-XL Z00XLZ20)
EFExLx2¢4,712,12,12
11 ALX0= XLXx2
XLXDOs (XLOXLD~-XLYO2XL YDO-XL2GsXL2ZD0)/XL XD
go 10 S
12 NZ= 2
XLXDOs ¢E£LOCFIxXLXDL,8(4))
XLX0= DISPLFOXLXL,.XLXO1,XLXD0O?
2 XL20> SORTF{XLex{-YLXS®XLZ0-2LYO*XLYS)
XLZDOs (gL oxXLD-xLYDeXL TOO0-XL ¥R X0 /X120
3 P37= RXDOeXLXDO-PEI3IePSDOR¢P L4eC249PHDO-PL12T1HDO

PIB82RYSOXLYDQIPS4epPSDI-PROC2%5ePHDO~P 126 THDO
PIFsRIGE+XL2D0-PHePHDO+P2e£22eT%DD
06 4010 1DRDO=2,NORD
IF(DRDOLI{ IDORDO)I~ORDO0)I40L8,4088,4082
4810 CONTINUE
4024 CORAT=CORAT}{10RD0~2)¢(CORATI{iDRDO)~CORATI{IDROO-1))s(DRDO-DRDDI(
1310R00-£)3/(DRDOICIDARSO }~DRIOO]I(IDRDO~-1))
XXfeCKFeCORAT
PaDzAKF /L HaSURTF(F3ITePI7e¢PI8ePIL+£3I0eP3Q)
(1,3 )n-P4
Al3:3)=F1le
Ati,3i=-P4
A(L.0)sP1 4
Atf$.7)sP4sPt
A(1,3)3-C31eP5-C2a0( X VYeP18?
A{31.9)el256¢P200C22¢$UYT I-C240P20X8
FA(1)2=P14e32,160P40¢iP4ePI7-Pi4ePIV)=PAePL4eCa3cl31ePaaCa4-(PL20)X
180C28+C220L 49 10C45349C250P21¢C 402 (400X UL+CIIeP22300470C520P32-0270Y
2J3%C48
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neane A(2,2)spd

08000 AL2,))2-P1]

n0G00O A(2,3)=P&

880046 A{2:0)=<PL3

anann A{2,7 )aF4ePy 4

LLLGT A(2,8)2P2eC32..C25e(PL1BOXJIXX)

LT AlL2,9)3=Cl3eX8~P200C24=CA0eXJXX

LELTY) YA(R12P13032,10¢P 430 (P1IePIV-PAOPIR)¢PAPL1I0CEI-C293P4eCA4~(PilexB
fAaRAR 19C270C229C30)0C45-C24eP210C40+(CII*PL1vC 410X 31)0CAT+CY20P12~-C200Xy
nanng 226C48 )

nNGEo A(J3,12=P83

Annnn A(Js2)=-Ps 4

aNann A{3,4)wpy)

annnn A(3,S5)e-pP1 4

noann A(Js7)»-C4a2-P5ePS=XJZ

AnnAn A(3,8)sP2eP 4

annna A3, 9:cPLeP5+C230{XJ22¢C42)

annan YAU3 )P 400 (PLA49P38-PLI0PIY )e(P2eP5-C240C250C51)0C449C22¢(P2e%BeC40
aanNoo $16C250C511eCA5¢C530P5-C540P20P40C224C220C 480 (COEF(2,9P530)0CS58~AysZ~
ANNQO 22,0C42)

nnecg AL 4,7 )m-P1)

froo0 L(4,8)2P4eC24

0000 A(4,9)=-P11}

nnoo6o A(S,7)5P3 4

nanng A(S,8)=P40eC2%

nanog A{S,9)2-P12

n0000 A(O,8 )P

nn6oo A(L,9)=P2e(22

fna000 Al 7,4)0xL X0

angoo Al 7,95)=xL. Y0

LE T al 2,6)sxL 20

noooG YAU 7)3ALeXLDD> XLXDCeXLXDJ~XxLYDOOXLYDO-XLZDOOXLZDQeXLDOXLD

nnnono Al 8,2)sxSHeXLZ0

annoc A{ 3,))e~XSMaxLYO

naoeg Al 9,1 )3A( 5,2)

nd000 Al 9,3)m=XxSHoXL X0

80000 470 PO=C24¢C20~C27¢CH9

nacdno C578(P10sRXDO+PIeRYDO+PLIORZIDEI/CSS

40000 C582SQRTF(L,=C57eC57%

800ee ALPHASACQSFICS?/SQRTIF{C57eC87+C58eC58))

an008 JF(C58190C20,9001,900%

00006 9800 ALPHA=<-ALPHA

00000 9001 xXKLsXKLA®ALPHA

Y- Y1 1] XKD=XKDO+AKDASALPHASALPHA

ANDsQ YA(A4)uo ( XKDePLTOXKLOPSVOPIA/XLK=PI70P40¢P140CA3¢CI2eC44+F10eCe5-CS
08000 13eC25-P12eC54-C52eC 40

000600 YAUS)o—{ XK ePOeXKLOP7 )oPIe /XL H-P389P40eP130C43I~(306C44+P15%¢C45~C24
sudee 1eC534P11eC544C520C 41

00000 Ya(O)n~( XKDOCL19~XKL ¢C201ePI0eC22/XLNK-CIO-PIQeP 40 P4eC440C22e¢PLeCAS
0G000 1¢C52eC23

00000 YA{8)uP36s{ XL Y$0C220( XKDOCL9-XKLOC20)~XL 200( XKDOPU+XKLOPT I IeCER0XL

IR

AN

. ¢8000 P10=C25eC20+L28eC39

* 00000 P172C22eC19

' 00000 PIO6=RXD0RXDI*RYGOSRYDECRIDOWR2D0
00000 C50sSQRTIF(P3Ib}

i

i
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AN

ANNDO
nNo0o
00000
0Ccoao
06008
[ i5:3:3 1]
40000
00800CC
wa000
f3000
00000
80280
sagog
00800
060045
05600
annoo
000
AAROD
nices
nnoos
ANOID
a6noo
nnnoo
nannao
AOBAS
nanag
aAnRnn
nanon
snann
annno
annan
ANDOD
“NaGo
6ha0o
ANGOY
noogGo
No0ouo
60000
odco0
00G0¢Q
05004
00000
00000
00000
gg00d
62060
Qd0G¢
00680
08G0C
006000
60000
00000
cac0
90005
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£1Y0
VA(Q)'PJQO(XLXOOC??O(xKDoCiQ-XKL.C?O)-lLZOC(XKQ.PIQOXKLOP‘))'C‘?OX
1L X0
500 CALL SIMEQ(A,YA,B,k)
ISTLPa-ISTEP
IFCISTEP)IL0:5900.3%0
310 [P=]Pey
1FCIP-1P1)280,220,220
410 GO YO 2%s
220 X=RXO+VXelTY
Y=RYDevTOTT
28R20evZe1T
KPmgexlLxGePL 4
YPaY+xXLY0*PL3
ZPs2+XL20+P4
XDaRXDOev¥X
YO=RYDGvY
20=RZD0eY2
TCaSORTF{XSHOXSNe(B(1)08(1)¢B(2)eBI2)¢(B(3)-32,10)0(8{J)-32.ib})e¢
$XKLOXKL+XRDOXKD )ePIboPIS¢2,0X5NePI60 (U (L Ie(XKL2PE~XX[eP10)¢B(2)0(X
AKLIPT~XKPOPI~(B(I1~32.80)e{ XKLOPOeXKDOPLT)))
PRINT 20+T0sX0Y52+XDsY0s2D0XPsYP»2P,PS0,FHE, TN, (B 110,121,9)
PRINT 2%,1C
20 FORMAT{///74F20.8/ (2’!:5‘20.8 )
21 FORMAT(20Xx,F20.5)
1P=0
{F(Z ~Z01E£57190%,9012,35¢C
901 PRINT 50,70
G0 Y6 600
216 2D=RZ230+v2
JFEZ -Z0TEST287.247.3%0
217 PRINYSO,TO
50 FORMAT(///F28.8,21H END OF DESCENT PMASE)
GO 10 220
350 RXOG=vELOCF(RXDL,B(1))
RYDO=VELCCF(RYDL,B8(2))
ILYDOSYELQCFIXLYDL.B8(5))
PSDO=VELOCF(PS0L,8(7))
RXx0=DISPLF(RXE,RXD1,RXDO}
RYO=DISPLF(RY1/,PYDS-.RYDO}
XLYOsDISPLF(xXLYL,XLYDL, XL YDO)
PSO=01SPLI{PSL,PSDL,PS00)
300 PHOG-YELQTCF(PHDL.B(S))
PHO=DISFLF(PHL,PHUYL,PHDG}
I70 THOO=YELQCF(THLL,B8(9)}
THOSDISPLF{THL,THDL,THDO)
R200=vELOCF(RZDL.B{J)} .
RZ0=DISPLF(RZL,RZDL,RZIDG} 3

G0 TO (13,140 N2

13 ELZINO= YELQCF(XLIDi,»G(b))
XL20= DISPLFEXLZL,XxLZD1,.XL2D8)
GO 1o 380

14 XL xD0= vELOCFlxLxDL,B(4))
XLX0= DJSPLFOXLXY,XLEDE, XL X500

By




L LS

PR

AN

N

60000
00030
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380 TO=TOeDELT2
DET2sDELTS
IFCISTEP1300,960,200

908 SToP
END




LR}

AN

02800
40209
$0800
80000
90086
000¢CG
00360
0¢oce
6508290
08000
0600
e0ess
85000
13311
09005
co0oge
Goo00
80000
00000
s0o00
g00s2
€09Go
80099
€2000

2800
006200
00000
dcoae
00002
86000
60000
080600
002090
80500
gocoo
00000
gd000
00000
06030
00008
gda0¢
agd00
G2oo6e
06000
50000
00G0o0
80060
g0d09
00020
03000
00000
90000
06000
28000

e
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10
20
33
4%
50

a4
43

55

6C

63

o4

63

70
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GROUND SLIDE AIRDROP SYGTEM IMPACT PHASE

YELOCF(DA,DB)=sD4+DBoDETZ

DISPLF(DA,DB.OC)=>DA+{DBeDLC)eDET2/2,

COounON TO,DECTO, X8, XS0, THO, THDI ) XLEXE, XLXDS, VX, V2o ALT XELL XY,
1xh,xC,0.F,xLCyxlvY XKF,xSR, 2% ,CH, THoONAY, DCRUTE, XMy xL,FL, X1, 200

2.%X00

EQUIVALENCE (CATA($),T0)
DIMENSTON llé:&):Y‘i‘)lg‘B’

DIMENSION DaTal(ls}
READ 83,0474
FOR®RAT(8F10,3)
PRINT20,CH

FGRMATI12H1CASE NUMBER:F/.4/7H IRPACT)

P2INT 30.0AT4

FOAMAT( 7761 INPUT/{BF38.3/))

T£¢(THO IS0, 260,43
Dxe-X_CeD

G0 TO 44

DX=XL Ced

iK=g
DELT2sDELTO/2.
IERES $1.21

[PaiP]

1STEP=L

ASSIGN 63 10 ICHECK
ASSIGN o5 T¢ 1SK1IP
AS:IGN 72 10 1GO
Cis SINF(IHD)

C2x COSFITHD)

Pi= x2el1exCeC2
P2= Xae(2-XCoeCt
PIx XKteliexK3eC2
Pés XVt1eC2-XXTFol§
PSe DYelieFel2
Pos Drel2-Fert

G0 1O ICwECK

XL 20 SORATT( XL sXL -XLXOOKLXE)

XLZDC= ~xL X0eXLZDO/XL 20

20 ALT~PS

200= ~PoeTHDG
G¢ Y0 Isxip

XCe XEAerb6EA=rPY
XD0= PSeINDD

P7= IDO#XLXJ0~-F2sTHD§-YX
P8= Z20G+XLIDOOP29TIRDF~-v2
P33 XKFeSQRIFLPTePTPBIPS}/XLN

Pig> P7ePQ-P2eTHDOeTHDR

P11 PRePO-P{oTHDGaTYDOSIZ. 10

D0 70 1=1i.8
Yallds 0.6

DO 70 Ue=y,8

At jesJdl)= 0,0
A{2,20=YSM o xLM




84

NC

00000
30090
90060
38000
60000
00909
es000
90000
$6000
00003
98980
00003
98009
00009
03008
04000
98000
80009
00029
00000
000090
80006q
03000
060090
80000
88000
90000
60009
20009
000080
90000
00030
00000
$0000
80006
09000
69000
08000
00909
06002
00000
30005
oucne
20030
38000
20000
eocae
$0900
098040
00859
00080
20800
00069
soceo
90000

AITRCRAFT ARMAMENTA. Inoc. DU RS AERAS JEC A

71

310

a6

a0

100
110

120
130
140
{41
156
17¢

9170

A(2,2)=

XLM

GO TO 1350
A(L.S)m=x1 . » P}

ALS 80>
Yh{l3m

A(2,3)=
h(2:4)s
462,5)=
A(250)s=
YAL2)»

XKUY

~Fl-xiMeP1i$

XSM ¢ XL%™

xnne

LK ¢ P2

‘100
“~XSHeJ2.16-XLMePiY

A3, 3)eP

4(3,2)>
4(3,3)
“3"’.
@(305"
A( 3,08}

Pe

-pQ

-P2
“{XIYY/XLN+PLOPLIP2ePQ)
(PSeXMUSPI I/ELN

YAl )= PRePii-PlePiQ~FLoP3/aLN

AC4,1)=
Al 4,2)~

xL29e
L2906

At 4,3 te=-XLXG

Lid,4)m=

~XL X8

AL 4,5 )n «PRoXLZ0 -P22X1 X8
YA(d)®s PigeXL X0~ Z3xXLZe

A(%,2)=
ALS,4)s

YA(S)® -(XLXDCoxL xDOEALZDOOXL200)

4(6.3)=
A(6,5)s
Ya( b )=

XL x9
xL2o

1,0
P&

PSeTHDOOTHDO

IFLISTEP 320,980,310
DEV2sDELTS

Xi=x0
X03=xD8

XLXg=XLXS
KLXDgsXLXD®

THL3THE

THD12THDO

K=¢
Juey

CaLl SIMEG{A:YALB,K)
1STEP=s=-|STE?
{FCISTEP 180,908,170

[Pa]lret

IFL1P=-1P11328,180,1200
PRINTL110,70,X0,20.THO.XD8,2D3, THDC XLXG,XL20,(8¢C1),1=1,0)

FORMAT(///4F20,8/ (20X23F20.8 )}

1P=g

IFC£0C~?30THD0)220,2%8,130

IF{ THARAN e THONAXK-THOSTHO 160,180,140

IF(Ir-2)141,3%0-34¢

IFCCALT=FIatALT~F 1=20020)240,240,158
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IFECLT-E2~XL2ZO~P1 o {ALT=20-XL20=P1)-DCHUTE®DCHUTE/9,1200,200,170
THOQ=vELOCFL THDL,BC%))
THI=DISPLF( TRE, THDYL, THDO?
XDE=vELOCFt XDL,B01 Y}




180

AN

$0000
00002
60000
80000
060600
80000
00009
00000
00000
80000
00000
60000
06000
bodoo
006G0
00000
80000
80300
00909
60009
eogon
28004
06000
00300
00000
00000
20000
gsooce
00000
90000
dogeo
00000
0000
03000
00000
05000
00000
96060
00000
s060C
66000
ccooo
06000
00000
g0600C
00000
000900
00000
000090
96008
08050
06000
80082
00000
60000

FTAGE mO. D~120
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130
190
*00
260
210

220
230

240
250

200
276G

289

330

33z

72

XLXPO=YELOCF (XL XDS
X0=DISPLFIXE,XDEi,nX
XLXE=DISPLF(XLXL,X
TO=T0DELTR
DET2=0EL Ty

1X=0

00 Y0 5%
PRINT100,19
FORMAT(/F 20 .8,25N
Sto»

PRINT210,T0
FOPMAT(/F20.8, 48H
GO 1D 289
PRINT230,78
FORMAT(/FR0,.8,31H
GO0 YC 290
1F(DX)250,Q00,260
7‘40'0.

1X=22

DX=xLCeD

THDO=~{ ,3e¢200/DX)
S0 10 917¢
PRINT270,T0
FORMAT(/F20,8,23K
GO TO0 300

[PalPj

1STEPay

DET2=0TL T2

X3$=x0

X01=xD0

XLXg1=XLXO
XLXD4{=xLXDO
THi=sTHO

THD1aTHDO

ASSIGN 63 10 ICHMEC
ASSIGN 65 TO Isxlip
ASSIGN 72 10 1Q0
GO 1o 690

AC1,S )= -P§ o XLM
Ati{,6)= XNMU

TA{1)= -Fl-PlOeXLM
A(2,3)= XSK + XM
Al2,4)= XM
A(2,5)= P2 ¢ XLM
A(2.0)= =3,0
‘(2'7}. -100
YA{2)x «32,160XSH~
A{3,2)= P

AL3,2)e P

A(3,3)= =-p2
L{3.,4)» -p2
A(J.S)s (XIYY/XLM
Al Jobln (PHePSeANY
A(J, 70 P/YLN
YAtLI)s P2ePLi-PleP

rB(2})
Do)
LrDs,xtx00?

CARGO LIXKELY TO TURN OVER)

CHUTE IN CONTACT VWITH GROUND,IMPACT EDGE H®OVING)

IRPACT E£DGE HAS STOPPED MOVING)

STXBLE SURFACE CONTaCT)

K

Pigexln

sPiePlePeP2)
JzxLm

19-FileF3/ XM

RN,
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oocog Al4,2)= XL 20
30000 At 4,2)= XLZO
04800 A{4:3)= ~xbLXQ
00003 Ald,4)= - XLXG
0000 A(4,5)% «(PleXLZO0sP2eXLXD)
08800 4(4.7)= xLXO/XLN
80000 Yatd)s PLl1exLX0-P10exL 20
20009 A(5,2)= xLXO
28000 £(5,4)= xL 20
$0000 YALS ) ~(XLXDOoxXLXDQeXL2ZDOOXL2DO)
A2000 A(d,31= £.0
88083 A(5.S)= PO
. 60000 YA(O)s PSeTHDDOTHDO
. e300 A(2:.3)= 1.8
: £60900 A(7.431° 1,0
28088 417,5)s P2
¢e00¢ Y4(2)= PleTnDOeTHUS
20008 Xx=7
. 60000 JaKey
0009 CALL SIMEQ(A,YA,BsK)
goooe ISTEPa~1STEP
goooe IFCISTEP)I360,900, 435
0¢03¢ 360 [FP=lPed
90050 1IFCIP-IP1)3390,370.37¢
82060 376 PRINT120,70.X0,20,THO.XDO,ZD0,IHDC, XL XLZV,(R(T):022.7)
23000 IPsD

os000 390 IF(XDO-PSsiHD0I1428,400,410

80800 410 IFUIK-22451,430.414

#0000 413 SFUCALT=FIelALT~F)e202202420,420,430
p0000 430 IFUTHOMAL® THOMAX-THOYTHO 180,580,435
€0000 433 TMOOeyELGCFITHDL,BIS )}

086000 THO=DISPLF( THE, THDE, THDR)
0000 943% 700svELOCF(xD%-3¢(1)}
0so00 XL X00=wEL~CF{SLXDL-BERED

. 800G X0=DISPLF . X1.X08,XD0)
seoeo XLEO=DISPLF{ALX,XLXDS,XLXDE)
¢ss00 TO=T3+DELT2

1 1 Y LY DET2ZnELTD

J EL LY InzQ
00600 IFLISTEPI335,968,33¢C
14814 420 IF{0X3%58.%08.57¢0
tgocs 562 ¥HI=Q,

. $o008 IKe3
53006 DX*XLCel
$24649 I#30=-{,3¢I00/0X 3
gsoeo 60 10 9433
98000 290 xta=x9
90000 POEASPY
00000 458 [P=1P}
00093 1STEPsy
00000 460 DET2%DELT2

. 80000 XLXL=XLXE
© $e000 XLXxDt1s2L 20D

0es0s THiaTng
26000 012 TH00

AINC .
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aA

AtrM¢

00060
00000
ocooe
gogo00
cooo00
a00080
00000
80000

00000
000090

00000
00000
00000
00090
60000
00000
000Co
00000
00000
00000
0000¢
00000
20000
90000
00000
60000
00000
00000
00000
80000
00900
Co0s0
veoe?
00000
00050
90500
a900¢e
0093¢
005850
00038
00050
6e5¢0
vu2eg
$0900
53006
200600
204562
T Y
86020
%2800
85009
#0008
00000
s6use
0806

AIRCRAFT ARMANMERTS. I no. RIRENESCENNRNEARREAY ISR L -«

405

3

490
538
S2¢
9e%
%3¢
3335

9333
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ASSIGN 63 10 ICHECK

ASSIGN 64 TO 1SKIP

ASSIGN 73 YO0 1GO

GO Y0 &0

A(1,51= -P1 e XiN

Atd.7)= 1.0

YA{l)=s -Fe-Pigexin

Al 2230 XSM o XLNM

Al2,4)= XM

A(2:5)= P2 o XLM

AL 2,%)= -1,0

YAL2)3 ~XSHeJ2.16~-PileXlN
A(3,3)= P§

AL 3,2)= P2

A(3,3)= =-P2

A(3:,4)= -P2

A(3,5)5 ~(PLlePLOP2eP2+XLIYT/XLN)
A(3,06)s Po/XLM

A(3,7)% PS/XLHK

YAC3 )= P2ePll-PlePLi-FiePI/xLY
Al4.,3)=x0L20

A(d,2)s XLZ0

A(4,3)s ~xLXD

A(d,4)s -XL X0

A 4,5)e ~(PlexLZ0+P20XL KD}
Ya{4)* PriexLx0-P16efLI0
A(S,2%s XLXO

A{S,4)s XLZG

Ya(3)w ~(xLX0CeXLYDCXLZD0O#XL202)
AlLG.3)% 1.6

A(S,5)= Po

Ya(bi» PSeTRECeIRODD

A{7,13" L0

E(T7+5%)m ~BY

Ta(73= PooeiNEOeINC}

w7

Je% s

Ciall SIMEG(A,YL:R,%
iSTERP+=-ISTEP

(F{iZ27CP 490,906,535

IPxjies

IFLI#=-1P1)%20,.508¢,582
921w1110.Ia,16-20;!na.xGO.ZDO.Inﬂe.XLxeoxLle,(S(l).101:7)
jFreg

1F01%-23520,528,92%

FFLALT~F el ALT~F )«29¢701454G,540,525
T 118L¥~202L20-P3)9lALT~20-%L20-P1)~DCHUIESDCHUTE/9,1)400,408,530
FF i ndmARe (rnOuaxX«~THOOTHO )280,180,535
THO0=vELCCF(THDT 819 )
THO<DISPLFCTINE, InD1.THDB)
XLZDO2VELGCFCXLXDL, 802
RLXOSOISPLFCXLXE XL XDL, 5L XD0)
10=72«DELT2

DEY2=LELTD

Iazd

-l
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n6000 IF(!ISTEP 465,900,400
05000 540 JF(DX)550,900,260
00000 550 XEA>X0eXLCe2,

00000 ®0EA=DXeC2~Foly
000900 THoe0,

00000 1Ke2

00606 DXsXLCeD

00063 TROO¥ (.3¢2D0/DY)
06093 GO Ta ©335

¢00040 430 PRI 580.,1¢
60000 580 FORMATY/F20,.8,484 CHUTE % CONIACT WITH GROUKD,IMPACT PT, STOPPED)

noood xEA=XO
. 00000 PbE RS
00000 539 1P=IP|
¢ ad000 ISTER=g
00050 609 DET2:0ELT2
00003 XLXLwXLXQ
00009 ALX01«xLXDO
. €0000 THi2THD
080040 ITHDL<THES
80030 60% ASSISk 43 TG fCMECK
60608 AZSlcy &4 1O 1sXKiP
20000 ASSIGN 74 1O 1GG
60008 GO T0 &0
0800¢ 74 4(1,3)s «~PL s XL
00008 AlL.7)= ¢,0
. 05060 Ya(i)as «Fg=FPi0eXLN
. 000C0 A(2,3)% XSM + XLM
60000 Al2.4)% XLM
00000 £(2,51r P2 o XLM
06000 A{2s6)e ~2,D
0090 A{2,8) ~1.0
63000 YA(2)n «32,86exSH-PLgeXLN
60000 A(3,1) P}
dooce A(3.2)= P
3 900089 403,33 -P2
s, 00000 A(3,4)s <P2
| 20000 A( 3,5 «(P2sP2ePLePL4XIYYI/XLH)
3 60000 ALJ,0)s PO/YLNE
02009 k{3:7)= PH7XLN
. 00009 ALJ:3)= DZiaLn
" 60000 ¥A{3ls PRePii~-FieP10gF{efJrxLn
¢ 800690 At d, 1) XLZ2O
80080 Af4:.2)= XL20
00000 A{4,3)= -x{ X0
Q0000 A{4,4)s <X X0
. 60000 Al4,5)% ~(PLeXLZ0eP2PXLXD)
00000 Al&,8)= = X0/7XLMH
006600 YA(4)=s PLtex L X0-PL10e2L3S
660080 A(S,2)= xLXQ
300060 A(S5,4)= XL20
- 8000¢g YA(S )= ~(XLXDOoXLXDGeXLZDCOXL2EC)
o 89002 Al5,3)= §,.0
85000 ALb,5)s PO
$0009 YA(O}® PSeTHDO#THDD

AINC
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80090
88000
00000
000ag
00000
006000
00000
v0000
00000
00000
00009
00000
000Go
8oeeo
aaa9g
00000
20003
20029
00303
03902
60200
00000
09000
00000
000600
00000
00000
2no0g0
angoo
LLLTY ]
naoog
06030
anNnpo
Anngg
nAngp
nnnogo
Ghnng
AnAang
aAndAD
annpgp
nNaooo
f8000c
nNanoyg
Annng
fanaog
00000
82000
40000

naoo0g,

AORDQ
anang
0600
LELY Y
afnson
annoo

630
640
6al
628
621

6as0
630

790

9700

300

710

715

728

Pﬂluftxo.ro.XO:za.!uo

h{7,3)= 1.0

At7,4)s 3,0

4(7,5)= P2

YA(71)s P{eTHDOCTHDY
18,11« (.0

A(B8.,5)x ~pg

T(6)c POATHDOeTHDD
K=3

JIK ey

caLt S!HEO‘ArTAoBIt"
ISTEP=~STER
lf(lSTEP)63009001700
1P3jPey
lf(lp-lPl)berblﬁubdo

1P=3
tr(¥~0«Ax.ruoﬂax—ruocino)150.100.67:
IFC1x-2)671.700,674
1:(<:Lr-r>o(AL1-r)-20020)000.000,700
I£10x)690,900,579p

Tvo =9,

IK=2

DX=x1CeD

YHDJ'-l.JOZDOIDx)

Ix=D

GO 10 9200
THCO‘VCLOCr‘TND[:BKSI)
TNG-OXSPLf(Tﬂt:?nOi;THDO)
xLXDG=v€LOCF{XLXDl»8(2)l
:L19=3159Lr(xth.Xoni.xLxDo)
TO=ToeDELT2

DET2=20¢€LTD
lF(ISTLP)bOS.an;aOO

1P=f~y

1STZPay

DET2«DEL T2

x1=x0

XLXt=exgrxp

xDi=xYyp

XUx01250 000

P12exD3exLxp0-vx

Pi3exy 2p0-v2

Pl4s= xKrOSQHYF(P120F120913°P13111LH
xXLZ0= SORTF(XLOIL-XLXOOXLXO)
xLZJO--xLxO«xLxDO/xLZO

DO 720 1=x31,8

Tatlls pg,0

DO 720 u=g.a

ACl,J)= 0,0

A{L,1)e xSA o s N

AlL1,2)= xin

Altl,4)s xHy

TAU1)® ~Fi-P32ePidexLn

A{2:3 LA

AC2,4)= <3,

raGE NO. Dwl3D
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‘o v,

IoA

AlN

annng
ANNOO
nn000
anooo
naooe
60000
40000
YTIY)
nneod
an600
an000
aanng
aNAND
ANAND
[ i1 1] ]
afnos
4nno6o
ANRACD
AMNNDD
700600
00000
70000
00000
ANGO0
anndo
nO020
fn6oo0
0000
60006
00000
86000
00000
00009
LT:1-1] )
a0006
00000
doeny
00000
00000
00000
00000
200000
80039
08000
(11111
6pooec
é00¢0
s3dac
00040
goeesd
00686
00000
YYIT
#dodo
80000

740
790
728
780
793
800

810

570
820
830

8¢9

845

[ 21

YA(Q)s ~(XSMeXLN}OI2,58-PLIePi4oXLN
A(3,13= XC

A(3,2)= XC

A(3,3)e «XA

A3, 4)= XMUSF/XLK

A(3:5)s 4,0/7XLN

YA(3)® XAO(32,10¢P13eP4)«XCoP20PLA-FeXKI/XLN
Al4.3)= XL 20

AC4, 23 XLZG

A(4,3)s ~XLX}

YA(A)s XLXQR(J2.,106¢P13eP24)~xL 209P12eP 34
A15,2)= XLXO

A(S,2)= xt 72

YA(S)s ~¢xLYDOeXLXDO®exXL2DOOXLZDO)

K=S

JeKed

CALL SINEQCA,YA,B,K)

1STEPm<ISTEP

IFLISTERP )7 20,900,840

IP=ipey

IFLIP=-IP1)77¢,750,750
PRINYL40,T0,-, X0 rXLXB,XLZ3,XD0,(BL ] ds1=5,5)
1P=g
IFC(ALT=Z6~XLZ28~PL et ALT-20~XLZ0~P1 )-DCHUTESDCRUTE/ 9,570,570, 780
1F{XD0 796,700,440

PRINTE00,TS

FORNAT(/F28,.8,30H INPACY PHASE SUCCESSFULLY SOMPLETED)
sSToP

X00=vELOLT (XD #B(2 )
XLXDO=YELOCF¢ XL, XD1,812))
X0=HISPLF(X2,XD1,X00)
XLXO=DISPLF(XLXL,XLXDL,XLXDO)
TOsTCeDELT2

DET2sDELTY

IF(ISTEP1745,900,710

PRINTAZ20,TQ

FORMAT(/720.8,40H CHUTE IN CONTACT,STABLE SURFACE CONTACT)
iPaipP}

1STEP=g

DET2=DELT2

Xi=X0

XDi=xD¢

P12%X00~-VX

Plis-y2

Pids XKFOSQRTF(P120FP§24¢P13eP 13 )/aLN

DO 446 1=§,8

Yalile 0,0

DO B840 J=1,8

ACL,Jd)= 0.0

A{L,1)e (51 o XLK

AlL,2) xnu

"‘1:4" -1.0

TAl{3)s «Fi-Pi2ePf4ox| M

A(2,31 =1,.0

AlR.4)s =-1,.0
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nanngn YACQ)® «{XSMeXLN)e32.16=P13ePtdoxLn

aAnNnNoG A(3,1)= YZexLN

AN00Y A(J,2)s XKUeF

n00086 A(3,3) 1,0

11311 A(J,4)= x4

00000 YA(I)® X MexAo(32,86°p133pid)~ALMeXCopidopsd=FoxK3
00008 A(a,4)= xL 20

csose ACasdde XLXG/XLN

s0008Q TA(d)e XLX00(32.10¢P130P34)~-XL200P120P 14

80000 Kad ) ’

odGoe JaKel

40000 CALL 2IMEOCA,YA:B :X)

00900 ISTEP=~]STEP

€%00¢ IFCISTEP1850,900,890

e000¢ 850 jPelp»ry

gooes IFCIP-1P1)880.800,8060

03506 800 PRINTL140,70,X0/,XD0,(BC1),1n5,4)

30008 iP=g :

60003 880 F(XDO1I790,790,890
84udd 890 xDQsYELOCF(XD3,8(1))

8000¢ XOs0ISPLFIX4,X04,X008)
80000 TO=ToeDELT2

08006 DET2=DELTO

08008 IFLISTEP )845,080,8490
00009 END
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Table 1 is a listing of the appropriate input values for
the drop phase computer program. Table II is a listing of the
input values for the impact phase computer program, sone of which are

obtained from the results of the drop phase computer ~an.
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REPGRY NO. pr.i3ss4l
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DROP PHASE IMPUTS

CASE Afl 1 z 2 4- 3 6 7 ) v (1o /7 Ve 5114 (735
Yo o -7 |1-/2l-7 -7 7 17 -7

Wo o

ST Ao O

Slare Z

3z 15/ [ 22 1/4E8 341 1507]/1504]1428 152 [1425[124£;15/7115/7/685}!152

-825!/0./17,845[234 (/4.9 3271 8.051 8.31]-/o#]|-//43

\.
1
A
<
o
N
~
SIPN
.\
[

| Ly 5
L'Q 2
L’); o
Ly. 245 ~95314.78 3.7 /.80]-4951-45415.7:135.62

5.85 |-4311-1278]-
. 12

D
[
N
1
~
~
!
18}
5;)
€45
RS
T~
)
i
N

Ca c
Va ) -7 1-/721-7 -7 -2 1-"1-7
ﬂi’ﬁc C
Lt <
Laxe 2
At .2/ Ootl.er{.orl.crb.cilozo o2/ o 1200 oelet V.27 b, 50
Do .71 1 O- /2 1,c. 1 1%211e]sol.c.i.0-{c. 1/o. 1 CjiZ Jie. iz
2 -5 -5 |-l -51-£ -5 1-£ -5 1-2 |-% | -2 |-S70-4iz27] -7
A= c 2551-4/;
£ A7 M71.1/7 08| & . /47].Lc- o PV R IS
oA =) .421.42 - 751{.977
1_ O
f ~z.21 ~20lj-2 e/ BEf ~2. 1=1.92}-/.321-1.92]-/ %) -2 {-1<N-1.2: -/ 72]-122
N -2. 2. =2 -2 1-z -+ 1-2.1-2.{-2.1-2. |-2. 1-2 |-z 1-2
m 119 P12 W27 81331725t s e 7sii 75175l 007 £
/i /.07 1.271:0.591.4541.£%211.694] 21091/ o5/ 2?1 O7]).52 1521127
Tox 2444 S48 H141.4]2:9 2135533052 3073018307 ¢[3974]30 "ol3:72]357 2|35 2
Iyr 4523 450 8l65 221434 1461313820364 5138, 5[25,812. 4284714232 [9¢445]387 32
Taz 43, 2434421508358 18 7/, 8|572 5{523. 83| 5758575 8|93 =] . 274|440 &
Vi ) )71, 751-41.8].3 |2.28]-9. He.7)-.7 (/2 2]/.Z li3.2 {715 |-_7F
Vy /1.8 -1.64]225|IDJ7|-245]-224 |-/4.0 327 -2z el 4

X
w
Ao
N
X
N
y
—
w
-
'
S
N
Wi
~
s
o
>
Y
n
(Vo)
P
.
™N
S
-
(V3]
n
Y
™
L
)
.
"
N
S
N

<
)
N
{
>
T
~
O\
B
]
op
<
d
~
B
Ty
N
w
4
~
D
ol
W
n
Q
L
|
o
)
Q@
w\
~
L
O
af 4
ha
~
Ay
W)

<

ul

O~
]

s ~22.6 w3 i R PR PR YW BN A R A DA D O P
Ht, oot Lol osilcer Loz sesfrsif coip.os s Los o sil ooy

vty e/ Sller jer oy Lo beer s b zipzi L b
£: 4.83 4.8219.521483]|49.82]423 90342 [4551¢ 3l lace3(se]e -2
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D. Lateral Restraint

Tt was originally thought that the pilot would fly the aircraft
in a craboed position during a crosswind situation. In this position he would
have lined the aircraft up with its velocity vector in the wind fixed frame
of reference. The extraction parachute in this case would be directly behind
the aircraft, because the parachute always lines up with the aircraft velocity
vector in the wind fixed frame of reference. Taking this into consideration,
the computer program was written excluding a lateral movement restraint require-
ment in the extraction phase. Such a restraint, of course, is unnecessary when
the extraction parachute is directly behind the load.

Due to the difficulty encountered in trying to maintain a stable
attitude while flying the aircraft in a crosswind situation, the actual cases
proved to be different. When only a few feet above the ground the pilot was
concerned primsrily with motion in the direction that would result in ground
contact, i.e., pitch angle change and vertical motion; cherefore, the aircraft
was usually not lined up with the resultant velocity vector. The parachute
in this case would not be directly behind the aircraft, but would be off to
one side. How extreme the parachute is off to one side depends on the magnitude
of che angular difference between the actual aircraft heading vector and the
velocity vector of the aircraft in the wind fixed frame of reference. ‘Lack of
a lateral restraint in the extraction phase of the computer program will zllow the
load to exceed the lateral boundaries of the aircraft when acted upon by some side
force. The side force in this case is the lateral component of the extraction
force oroduced >y the misaligned parachute. In actuality the load canno®

exceed the aircraft lateral boundaries; thus an error could be produced in the
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computer results without this restraint. To add this restraint requirement to

the computer program would mean a major change to the program. It was found

that the error this caused could be minimized by forcing certain inputs to

be particular values in the tip-off phase. The two inputs that were changed

were the yaw angle (3) and the lateral position vector (r y). These two
quantities were given values they would have at tip-off if the load were laterally

restrained by the aircraft.
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v, CONCLUSIONS AND RECOMMENDATIONS

Included in this section are the changes, deletions, and revisions to
the Phase I report. Major changes, deletions, and revisions are not necessary
due to the close agreement of the results from the computer analysis when
compared to the actual occurx-nce. There are a {ew minor changes that will
further refine the analysis if incorporated. The following changes and
revisions should be incorporated in the Phase 1 Report.

The limits of the extraction point locations with respect to the
cargo C.G. in both the vertical and lateral direction should be changed.

These changes are as follows: Vertical distance from G.C. to be within

+ 10 inches and -5 inches., Lateral distance from C.G. to be w;thin + 5 inches,
The lateral limitatior was decreased because the cargo could become jammed

in the cargo compartment and cause aircraft damage, when the lateral offsct
distance was too large.

The longitudinal limitation in the location of the C.G. from the center
of a 9 foot platform can be changed from + 6 inches to + 10 inches. The
maximum offset was not found during the testing program but the load did
survive with a + 10 inch offset.

The limitation of the 12 know crosswind is not a product caused b
system operation as originally thought. Instead, this limit is inifluenied
mainly by the ability of rhe pilot to manipulate the air.raft in excessive

s ¢flected

crosswind. Since the aircraft {lies very close to the groac, it
by the grounc turbulence, This turbulence causes the aircrait to move g ite

erratically and almost impossible to control. Aircrait dipping ane lifting
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10 feet is common with ground turbulence caused by a 12 knot wind. Tius,

in most cases the pilot will fly the aircraft 20 feet or higher above b
grou’d with a crosswind of 12 knots or more., This drop altitude will cause
cargo damage for excessive impact ferces.

Sufficient data was not acquired to state whether the limits on the
impact angle are maximum, However in test no, 14 the load impacted at a 14”
tail down angle with load survival,

As the load descends, it oscillates. For loads tnat are alike, the
oscillations will be identical, Therefore, the impact angle is dependent
on the altitude for any load., Further investigation is needed in tlLis area
to more closely identify specific load properties with osciilatory moticen.
This in turn will also increase load survivability,

At this time there have been no tests of multiple luvad delivery using
the ground slide system. It is recommended that efforts be directed in this
area to gain this much needed knowledge.

On ali except one of these tects, the cargo was restrzined to the
platform b, use of chains. These were used so that the load would not
shift at all during the testing. Of course, in an acvual air delivery
situation regular restraint straps are used., The information acguired from
the tests can be applied to an air delivery situation, in that tue shiiting

limitations are described.
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A special platform is needed that will resist overturn, withstand the
forves excerted upon it at ground impact, and prohibit bending in the longi-
tudinal directicn. This platform will bawically have a rounded front edge and
heavy rails that run longitudinally. The platform used in the test phase had
these phvsical qualities, but it was over designed., During the testiug the
only part of the platiorm that seemed to show any failure ~as the bottom
surface. This failure only appears opn the platicras that have wooden panels,
The design o: the nev platform should have as .ts goals: low cost, light

weight, bending resistance in rails, and overturn resistance.
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